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THE 1962 SURVEY OF EMPLOYMENT AND REQUIREMENTS 
FOR ENGINEERING AND SCIENTIFIC MANPOWER 


The Department of Labour has just completed the eighth in a series of biennial 
surveys of employers of engineering and scientific manpower in Canada. Close to 
2,800 establishments in the three major employment sectors of industry, university, 
and government were covered in the survey. Sixty-five per cent of those replying to 
the survey indicated that they employed engineers and scientists. The returns included 
information on 30,750 engineers, 13,650 natural scientists, and 1,650 social scientists 
in the fields of economics, sociology and statistics. 


The survey covered such subjects as the employment distribution of engineers 
and scientists according to their field of specialization, the extent of shortages mea- 
sured through the number of positions reported as being vacant, short-term and five- 
year estimates of future requirements for engineersand scientists, the types of functions 
in which they are engaged and some aspects of the rate of their employment turnover. 


This release through the Professional Manpower Bulletin series is preliminary 
to the publication of a full report on the findings of the survey which will appear in the 
Professional Manpower Report series. See box notice on this page. 


HIGHLIGHTS 


Employment Distribution: The survey.reveals that in the case of engineering 
manpower (Table 2A), industry is by far the largest employer with close to 80 per cent 
reported in this sector. Colleges and universities employ only 3 per cent and govern- 
ment agencies, 18 per cent. The employment distribution of natural scientists (see 
Table 2B) indicates a contrasting pattern to that of the engineers. Here, the govern- 
ment sector is the major employer, absorbing 48 per cent; industry is second with 30 
per cent. The proportion employed by colleges and universities is 14 per cent. 


Vacancies: Twenty-seven per cent of all establishments responding to the 
survey and employing engineers or scientists reported vacant engineering or scientific 
positions (Table 3). Of establishments employing engineers, vacancies amounted to 6 


— NOTICE — 


The Professional Manpower Bulletin series, of which this issue is the first, will serve os a means 
to co-ordinate and standardize all short releases of information on matters concerning professional 


manpower. The more comprehensive documents, which up to the present have been known as Pro- 
fessional Manpower Bulletins, will in the future be released under the title of Professional Man- 


power Report. 


per cent of the total number of established engineering positions. The vacancy 
rate in establishments employing natural scientists was also 6 per cent, while 
establishments employing social scientists reported the somewhat higher pro- 
portion of vacancies of 10 per cent. In the industrial and metallurgical fields of 
engineering, the number ofpositions reported as being vacant were considerably 
higher than the 6 per cent rate for engineering as a whole, while the fields of 
aeronautical and mining engineering showed less than proportionate rates of 
vacancies. Comparative analyses of the individual fields in natural science show 
that the vacancies were highest in the field of mathematics and lowest in the 
fields of agriculture, forestry and geology. 


Estimates of Future Requirements for professional personnel by employers 
of engineers and scientists indicate the continuance of a fairly stable growth 
pattern (Tables 4 and 5). In the previous survey (1960), employers estimated an 
annual average increase in the demand for engineers for a three-year period of 
5.5 per cent, The annual average estimate of increase derived from the current 
survey for a short-term period of two years to 1964 is 6 per cent. In the case 
of natural scientists the previous survey showed an expected average rise of 4.6 
per cent annually for the three years and the 1962 survey shows an expected 
rise of 5 per cent annually over the two-year period. The anticipated average 
increase in requirements for social scientists, in the three fields of economics, 
sociology and statistics, is somewhat higher at 9 per cent annually. 


Considering individual fields, the greatest increase in requirements for 
engineers is expected in the field of industrial engineering (11 per cent annual 
average), while in the fields geological, metallurgical and mining less than pro- 
portionate annual gains are anticipated(3 per cent annual average). In the fields 
of natural science, estimates of requirements are highest in the field of mathe- 
matics (11 per cent annual average), and lowest in the fields of agriculture, 
forestry and geology (3 per cent annual average). In the social science fields of 
economics, statistics and sociology, estimates of annual increases between 1962 
and 1964 are 8, 10 and 13 per cent respectively. 


SURVEY COVERAGE 


The mailing list for this survey included all industrial establishments or 
organizations employing more than 100 workers in the following employment 
fields: mining and quarrying; transportation and communication; public utilities; 
and finance and insurance. In the case of the employment field of professional 
business service a more comprehensive coverage was madebecause of the heavy 
concentration of professional personnel inthis sector. Inthe construction indus- 
try, only firms with 200 or more employees were included. The list did not 
include establishments in some specific industries which do not employ these 
types of professionals in significant numbers. These exceptions were clothing, 
printing and publishing, and hospitals. Crown corporations have been included 
in the industrial sector, The government sector covered all federal departments 
and agencies, all provincial government departments and major municipal 
governments, Colleges and universities included all the major degree-granting 
educational institutims. The mailing list in the industrial sector was similar 
to that used by the Dominion Bureau of Statistics for their survey of Industrial 
Research Development Expenditures in Canada. 


In this current survey the coverage of professional fields has been 
expanded to include the three social science fields of economics, sociology and 
statistics. In future surveys the coverage will be further expanded so as to 
include all the major fields in the social science group. 
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ANNUAL EARNINGS IN THE’ SCIENTIFIC AND 
TECHNICAL PROFESSIONS, (1962 


A Preliminary Report 


The seventh annual survey of the scientific and technical professions was carried 
out by the federal Department of Labour in 1963, covering-a representative sample of 
qualified architects, engineers, scientists and veterinarians. Information on annual 
earnings in these professions, tabulated from replies received from over 16,000 
respondents, is given below. The Department of Labour gratefully acknowledges the 
assistance of all those who co-operated in the survey. 


Chart 1 


MEDIAN ANNUAL EARNINGS IN ENGINEERING AND NATURAL SCIENCE, 1958-1962 
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Reference: Table 4 


MAIN FINDINGS 


@ Median annual earnings in the six major scientific and technical fields in 1962 were: 
architecture, $9,900; engineering, $9,200; natural science, $8,800; veterinary 
medicine, $8,500; forestry, $7,900; and agriculture, $7,400. 

@ Increases in annual earnings in 1962 were the largest recorded in the past five years, 
with the most substantial gains taking place in mathematics ($900); chemistry ($900); 
mathematics and physics ($800); and biology ($700). 

@ From 1958 to 1962, median annual earnings of graduates in agriculture have increased 
by 25 per cent; natural science, 21 per cent; veterinary medicine, 20 per cent; 
forestry, 18 per cent; engineering, 15.per cent; and architecture, 13 per cent. 

@ By minor field, median earnings in 1962 were highest for graduates in mining 
engineering and mathematics and physics at $10,100, followed by metallurgical 
engineering, $10,000, and geology, $9, 900, 

@ Earnings in engineering and science in 1962 ranged from over $5,000 for new gradu- 
ates to $10, 000-$12, 000 for those with twenty years or more experience. 


Table 1 


Median Annual Earnings in the Scientific and Technical Professions, 1961-1962 
All Specializations() 


1962 1961 
Increase 
Specialization 1962/1961 
Replies | Median | Replies | Median 
No. 
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Agriculture ....... Sep nea toh e150 6, 800 8.8 


IAT DILECEUTC! sl ets.s ee 2) «1s SsHoooen 455 9,500 es 


Engineer ing 
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LE CLIZICallaterevenots sfeloiesre sieiels 2,176 3.4 
Engineering Physics....... 186 4.7 
Géeolowicgies 4)... seater 147 7.2 
Industrials acest. He ease 158 4.8 
Mechanical ier tisias <tc ectee Py eA 4.7 
Metallurgical......... sicher 282 6,4 
Miniter. codes panied 543 3.1 
OU Ct ine crercrete rele Hector 0 292 8.2 
WOE Ged ooooKnGodne ie 9,932 4.5 
MOLES UY areiererssieisie sholelevetetaeteyes 665 320 
Natural Science 
IBIOLORYitersiare «a oiers Welaletetatets a 329 9.0 
Chemistry. ..... ciststsiatys coe 893 10.3 
(CemertliGcenonodaétocdodan u 761 6.1 
(GEOLOR ree rerete ore elelelateralereterei 339 5.3 
Mathematics...... SHOUD OL 143 10.6 
Mathematics and Physics .. 231 8.6 
PHYSICS este «i wialgtalsielelstclsliote 252 3.2 
(Gyaitey oad cies ter: Breke setters 300 3.4 
Totals « stevess eee Sac leS 248 4,8 
Veterinary Medicine ..... arensie 389 6.3 
Total, All Specializations..... 16,255 3.5 


(1) Respondents were classified into specializations on the basis of field of study for 
their highestuniversity degree, or field of employment inthe case of non-graduates. 
For the purposes of this report, "agriculture' and '"'forestry''are not included under 
the heading "natural science". 


Chart 2 
MEDIAN ANNUAL EARNINGS IN THE SCIENTIFIC AND TECHNICAL PROFESSIONS, 1962 
ACCORDING TO RANK* 


Median Annual Earnings 
Specialization $2,000 $4,000 $6,000 $8,000 $10,000 


TOTAL ENGINEERING 


TOTAL NATURAL SCIENCE 


. Mining Engineering (1) 


. Mathematics and Physics (6) 


. Metallurgical Engineering (5) 


. Architecture (2) 


. Geology (4) 


. Physics (3) 


. Chemistry (9) 


. Mathematics (13) 


. Chemical Engineering (7) 
. Electrical Engineering (8) 
. Civil Engineering (10) 


. Mechanical Engineering (12) 


. Engineering Physics (11) 


. Geological Engineering (15) 


. Industrial Engineering (14) 


. Veterinary Medicine (16) 
. Biology (17) 


. Forestry (18) 


. Agriculture (19) 


. General Science (20) 


* 1961 position given in brackets after each specialization 


Table 2 


Median Annual Earnings by Years from Bachelor Graduation, (1) 1962 
Engineering and Natural Science 


Respondents who were working for an employer (self-employed excluded) 


Engineering Natural Science 
Years from 


Bachelor Graduation 


Replies Median Replies Median 

No. $ No. $ 
o(?) z 5, 200 5, 100 
1 471 5, 700 5, 400 
2 420 6,300 5,500 
3 403 6,600 5, 800 
4 426 6,900 6, 300 
5 363 7,500 7,000 
6 378 7,800 7, 200 
7 314 8, 100 7, 400 
8 299 8,500 7, 600 
9 298 8, 700 8, 200 
10 361 8, 800 8, 400 
Ons 2,083 6,500 5,900 
6 - 10 1,645 8, 400 7,700 
TL 15 2,593 9,700 9,100 
16 - 20 883 10,700 10, 400 
21 = 25 701 11,600 10, 900 
26e=230 655 11,400 10, 800 
31 = 35 396 11,700 11, 800 
36 - 40 250 12,500 11, 700 
Over 40 64 (3) (3) 
Total, All Years 9,270 9,000 8, 800 


(1) The equivalent year is used in the case of non-graduates. 
(2) Starting salaries for 1962 bachelor's level graduates. 
(3) Number of respondents too small to compute medians. 
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Table 4 


Median Annual Earnings in the Scientific and Technical Professions, 1958-1962 
Major Specializations 


Index: 1958=100 


Specialization 1958 1959 1960 

Agriculture 

Replies 7) Nos 1, 268 1, 266 Wout 

Median $ 5, 900 6, 400 6, 800 

Index % 100.0 108.5 115.3 
Architecture 

Replies No. 398 355 401 

Median $ 8, 800 8, 800 9, 200 

Index % 100.0 100.0 104.5 
Engineering 

Replies No, es 8, 043 9, 143 

Median $ 8, 000 8, 300 8, 600 

Index % 100.0 103. 8 107.5 
Forestry 

Replies No, 492 566 Sigg 

Median $ 6, 700 6, 900 7, 300 

Index % 100.0 103.0 109.0 


Natural Science 


Replies No.| 2,631 2, 846 2, 982 
Median $ 7, 300 7, 700 8, 100 
Index % 100.0 105.5 111.0 


Veterinary Medicine 


Replies No, 274 327 281 

Median $ 7,100 7, 400 7, 700 

Index % 100.0 104.2 108.5 
Total 

Replies No.| 12,186 13, 403 14, 697 

Median $ 7, 600 7,900 8, 200 

Index % 100.0 103.9 107.9 
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Tableau 3 


Gains Annuels Médians par Types d'Employeurs, en 1962 
Professions Scientifiques et Techniques 


Sciences Sciences 
Forestiéres Naturelles 


Agriculture Architecture 


Médecine Vétérinaire 


Type d'Employeur 
Réponses| Médiane |Réponses| Médiane|Réponses Médiane|Réponses| Médiane |Réponses} Médiane | Réponses Médiane 


Nombre $ Nombre $ Nombre $ Nombre $ Nombre $ | Nombre $ 
Gouvernement .........2000 697 | 7,100 52 8,900 | 1,688 | 8,400 287 7,100 798 | 8,700 167 8, 200 
fudustrie ee ote cee 614 | 7,700 390 | 10,100 | 7,877 | 9,400 343 8,800 | 1,534 | 9,100 203 9,000 
Tiniversites. «cmos at sce wees 93 | 9,000 8 (2) 210 | 8,600 22 (2) 399 | 9,700 17 (2) 
Ecoles secondaires.......... 156 7,500 ) (2) 128 7, 200 13 (2) 510 7,600 1 (2) 
Stein) AVeliene ooonooGeDUGoT 6 (2) = = 29 (2) = = U (2) 1 (2) 
Total, tous les types ........ | 1,566 | 7,400 455 9,900 | 9,932 | 9,200 665 7,900 | 3,248 | 8,800 389 8, 500 


(1) Y compris la pratique privée. 
(2) Nombre de répondants trop petit pour permettre de calculer la médiane. 


Graphique 3 
GAINS ANNUELS MEDIANS PAR ANNEES ECOULEES DEPUIS L’OBTENTION DU BACCALAUREAT, EN 1962 GENIE ET SCIENCES NATURELLES 


Au service d’un employeur (ceux qui travaillaient a leur propre compte sont exclus) 
Gains annuels médians 


Gains annuels médians 
$14,000 $14,000 


Ei Génie Ing 


Sciences naturelles $10,000 


16-20 1-25 


*Années depuis l’obtention du baccalauréat 
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DROP-OUT RATES IN UNIVERSITY ENGINEERING COURSES 


CHART 1 — DROP-OUT RATES IN ENGINEERING 
CLASSES OF 1954 — 1963 


Per Cent 


1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 


SCOPE OF THE STUDY 


The principal purpose of this study is to present statistics on drop-out rates in 
engineering courses in Canadian universities. ‘1) These rates, which reflect the pro- 
portion of students who do not complete their engineering education, cover the classes 
which graduated from 1954 to 1963 inclusive. For each of these classes, drop-out rates 
and retention rates are presented. 


Drop-out rates are significant insofar as they represent a loss of potential 
graduates. While there is no accurate measure of student potential, it has been sug- 
gested in the Atkinson Study(2) that the performance of students in Grade XIII is the 
best indication of potential performance in university. To examine whether the drop- 
out rate in engineering constitutes a loss of potential, evidence based on the Atkinson 
Study is presented on the relationship between drop-outs and scholastic ability. 


(1) For an explanation of the terms, sources of data and methods used in the analysis of engineering drop- 
out rates see ‘‘Technical Notes’’ at the conclusion of the report. 


Statistics necessary for the computation of drup-out rates based on full coverage are available only for 
engineering, and for this field, only since 1950 from the Higher Education Section, Education Division, 
Dominion Bureau of Statistics. 

(2) W.G, Fleming, Personal and Academic Factors as Predictors of First Year Success in Ontario Universi- 
ties, Atkinson Study of Utilization of Student Resources, Report No. 5 (Toronto, Ontario College of 
Education, Department of Educational Research, 1959) p. 4, 


The causes of drop-outs are generally conceded to be multiple and complex. 
They have, on occasion, been the subject of discussions at Canadian conferences 
on education. Some of the causes suggested in the reports of these conferences 
are outlined in a later section. 


The engineering drop-out rate, it will be seen, has varied substantially 
over the period. The study concludes with an examination of some academic 
policies and practices which may exert an influence onthe drop-out rate, specific- 
ally admission requirements, academic standards and student-staff ratios. 


STATISTICAL FINDINGS ON ENGINEERING DROP-OUTS 


Between 1950 and 1959, engineering enrolment grew from 8,400 to 14,700. 
As a proportion of total university enrolment, this represented an increase from 
13 per cent to 15 per cent over this period. As the numbers entering engineering 
increased, however, so did the proportion of them who did not complete their 
studies. 


Out of every one hundred students who enrolled in engineering courses in 
Canadian universities in the period from 1950 to 1959, forty-four, on the average, 
dropped out of university without receiving a degree. This proportion increased 
from a low of 31 per cent for the class of 1954 to a high of 50 per cent for those 
of 1960 and 1961, falling to 46 per cent for the class of 1963. 


This drop-out rate, a measure of the difference between graduations and 
the enrolment four years prior, expressed as a percentage of the latter, includes 
‘both failures and withdrawals. The overall drop-out rates in engineering since 
the class which graduated in 1954 are shown in Table 1. 


Table 1 - Retention and Drop-out Rates in Engineering 
Classes of 1954 to 1963* 


First 


Class Of Vode paneevem Retention Drop-out 
Enrolment** Graduations Rate Rate 
No. % 
1950-1954 1202 Sul 
1951-1955 1, 337 31 
1952-1956 Looe 41 
1953-1957 1,741 41 
1954-1958 1, 930 41 
1955-1959 2,047 45 
1956-1960 2, Led 50 
1957-1961 2,412 50 
1958-1962 2,466 45 
1959-1963 2,200 (Est. ) 46 
Average 
Over Period 44 


* Figures include enrolment and graduations in engineering courses in all universities except the 
University of Waterloo. 


+* First year of a four-year course or second year of a five-year course. 


From Table1, it can be seenthat engineering graduations climbed steadily 
over the period, almost doubling by 1961-1962. But while the number of gradu- 
ates increased, the proportion they constituted of the original first year's enrol- 
ment declined, The retention rate fell from 69 per cent for the class of 1954 to 
54 per cent for that of 1963, Thus, the increase in the number of graduates was 
exceeded by the increase in the number of drop-outs. 


The average drop-out rate in engineering in 1956-1958 appears to have 
been higher than that of the university as a whole. There are few statistics on 
which to base national averages of the latter proportion because of the variation 
in the degree to which universities analyze and report data on enrolments, exam- 
ination failures, withdrawals and graduations. But from limited data, averaged 
for the years 1956-1957 and 1957-1958, the Dominion Bureau of Statistics esti- 
mated the overall university drop-out rate at about 33 per cent. (3) 


Further, the engineering drop-out rate in these years was increasing while 
rates in several other faculties were relatively stable. Estimates of the drop-out 
rates in selected faculties, for the class years 1954 to 1959, are given in Table 2. 
It should be stressed that these estimates are based on limited data(4) and provide 
only a general indication of the trend within each discipline. 


Table 2 - A Comparison of Drop-out Rates in Engineering 
With Estimated Drop-out Rates in Other Selected Faculties 
Graduating Years 1954 to 1959* 


Arts & | Agri- ‘ _€ 
a Engineering |g ojence|lculture Forestry|Commerce |Dentistry |Medicine|Law 


* Estimates prepared by the Department of Labour from selected data of the Higher Education 
Section, Education Division, Dominion Bureau of Statistics. 


** Tength of courses vary between faculties so starting years are not shown. 


In engineering, most of the drop-out took place in the first year of the 
course. On the average, 24 per cent dropped out after first year, 10 per cent 
after second year, 6 per cent after third year and 4 per cent in their graduating 
year. Table3 shows the trend in the year-to-year drop-out rates over the period. 
The reciprocal retention rates are shown in Table 4. 


(3) Student Progress Through the Schools by Grade, 1960. Dominion Bureau of Statistics, Queen’s 
Printer, Ottawa, 1960, p. 41. 


(4) For more detailed explanation, see Technical Notes. 
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Table 3 - Drop-out Rates in Engineering by Year of Course 
Classes of 1954 to 1963 


Decrease in Enrolment as a Percentage of 
First Year's Enrolment from: 


First 
Year's 
Enrolment 


First to |Second to | Third to} Final Year| First Year 
Second to 
Year Graduation | Graduation 


Class Of 


aS 


1950-1954 2 1 31 
1951-1955 1 8 31 
1952-1956 6 4 41 
1953-1957 G 4 41 
1954-1958 7 6 41 
1955-1959 8 3 45 
1956-1960 8 2 50 
1957-1961 6 3 50 
1958-1962 8 4 45 
1959-1963 6 4 46 
Average 


Over Period 


Table 4 - Retention Rates in Engineering by Year of Course 
Classes of 1954 to 1963 


Enrolment Subsequent to First Year as a 
Percentage of First Year's Enrolment at 


i: ! Roar. i 
Clags.Of First Year's Beginning of: 
Enrolment 


Second Third 


Year Year Graduation 


No. % 
1950-1954 Ass 
1951-1955 1,949 
1952-1956 2,714 
1953-1957 2,960 
1954-1958 3, 282 
1955-1959 3, 712 
1956-1960 4, 368 
1957-1961 4,831 
1958-1962 4,447 
1959-1963 4,098 


Average 
Over Period 


CHART 2 — ESTIMATED DROP-OUT IN SELECTED FACULTIES 
COMPARED WITH ENGINEERING, CLASS OF 1959 


Per Cent 


ENGINEERING COMMERCE “AGRICULTURE MEDICINE 
ARTS AND SCIENCE FORESTRY DENTISTRY 


DROP-OUTS AND STUDENT POTENTIAL 


It may be asked whether these drop-outs could properly be called "potential"; 
whether they had the required level of ability to succeed in university in the first 
place, A full answer to this question must wait upon the results of more intensive 
educational studies. However, the available evidence suggests that the relation- 
ship between drop-outs and low scholastic ability is not as close as might be 
supposed, 


In the first place, not all of the drop-outs leave school as a result of 
failure in examinations. As mentioned earlier, drop-outs are comprised of those 
who withdraw for other reasons as well as those who fail. As to the extent to 
which drop-outs are attributable to each, the Atkinson Study of Utilization of 
Student Resources, from a follow-up survey of over 3,300 Ontario Grade XIII 
students through their first year of university in 1956-1957 discovered that 79 per 
cent passed their final examinations, 17 per cent failed and 4per cent withdrew. (°) 
Application of this ratio to the overall average engineering drop-out rate would 
result in a failure rate of 35 per cent and a withdrawal rate of 9 per cent. 


Moreover, the Atkinson Study showed that of those who withdrew from 
university 43 per cent had achieved a standing of 65 per cent or better in their 
Grade XIII examinations - a measure which the report considers to be the best 
predictor of success in university. Among the withdrawals from the first year in 
engineering, second class standing in Grade XIII had been held by a similar 40 
per cent. 


The relationship between failure in university and low scholastic ability 
has been the subject of studies from time to time. Ina report, presented to the 
National Conference of Canadian Universities in 1954, drawing together the results 
of some studies, the following general observations were made: 


All of the studies indicate, as is to be expected, that the average 
ability of those who fail in the first year is significantly below that 
of the year as awhole and markedly below the average of those who 
attain a creditable standing. This applies to both high school grades 


(5) Fleming, op cit., p. 4. 


and to the average obtained ontests of general ability and scholastic 
aptitude. An examination of the distribution of the scores on a wide 
variety of tests indicates that low scholastic abilityis the principal 
contributory factor in about 40 per cent of all failures in the first 
year, ''() 


That a significant proportion of first year failures had previously demon- 
strated scholastic ability is statistically supported by the results of the Atkinson 
Study. Table 5 shows that of the students who failed their first year in Ontario 
universities, 30 per cent had a standing of 65 per cent or better in Grade XIII. 
Second class standing was similarly held by no less than 45 per cent of the first 
year engineering failures. 


Table 5 - Percentage of First Year University Student Enrolment, 
Passes, Failures and Withdrawals With Second Class Standing or Better 
in Grade XIII, All Disciplines and Engineering, Ontario Universities, 1956-1957* 


Percentage of First Year University Students Who 
Had Second Class Standing or Better in Grade XIII: 
Ontario 
Universities 


Of Those 
Who 
Enrolled 


Of Those 
Who 
Passed 


Of Those 
Who 
Failed 


Of Those 
Who 
Withdrew 


All Disciplines 


Engineering 


*Fleming, op. cit., computed from Tables II, b. 5., Ill. b. 1, and II. b. 3. 


It has been estimated by the Dominion Bureau of Statistics that, of unsuc- 
cessful candidates in university courses generally, about one in six repeat their 
year and eventually graduate, (7) Applying this ratio to engineering would mean 
that about 17 per cent of those who drop out eventually get a degree. Other engin- 
eering drop-outs, who possibly were not suited to engineering in the first place, 
may transfer to other faculties and ultimately graduate. 


CAUSES OF DROP-OUTS 


What accounts, then, for this loss of potential? What are the factors 
which contribute to drop-outs? The Canadian Conference on Education, in its 
third study report, suggests that ''our failure to achieve greater development of 
the total student potential by formal education and trainingis due to many factors. 
Some of these operate within the personality of the individual pupil, but are 
generally the result of his reaction to external factors over which he has little 
(6) S.N.F. Chant, ‘*‘The Curtailment of Academic Waste’’, National Conference of Canadian Uni- 

versities Proceedings, 1954 (Ottawa, NCCU, 1954), p. 28. 
(7) Dominion Bureau of Statistics, Student Progress Through the Schools by Grade, Ottawa, Queen’s 
Printer, 1960, p. 41. 
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control.''(8) The report distinguishes four adverse factors which contribute to 
failures and withdrawals in the school system as a whole: the lack of effective 
guidance by parents and by society; the failure of parents and teachers to inspire 
motivation; the lack of opportunity provided by the curriculum; and the lack of 
means. 


In the report to the National Conference of Canadian Universities, mentioned 
earlier, low scholastic ability accounted for only 40 per cent of all university 
failures. The remaining 60 per cent were attributed to the following contributory 
factors: 


",.insufficient application to studies, about 30 per cent; poor 
adjustment as indicated by homesickness, confusion, inattention, 
irregular attendance, lack of direction and so forth, about 15 per 
cent; personal difficulties not directly related to university such as 
family troubles, financial worries, boy and girl troubles, etc., 
about 10 per cent; and the remaining 5 per cent may be attributed 
to incidental factors such as addiction to bridge, too many movies, 
emotional disturbances, excessive outside work, too much athletic, 
social or dramatic participation and other personal matters. The 
causes for failure are usually multiple and any combination of the 
factors I have mentioned may bring about the failure of any particu- 
lar student, '"(9) 


INFLUENCES AFFECTING FLUCTUATIONS IN THE DROP-OUT RATE 


Broadly speaking, these factors help to explain why students in general, 
and engineering students in particular, drop out of university. But, as has been 
seen, the drop-out rate in engineering has been increasing over mostof the period. 
declining only since the class of 1962, There are a number of reasons which 
could account for this. To pinpoint with certainty the exact reason is beyond the 
scope of this study, but an examination of the more apparent influences follows. 


It would be expected that an increase in the engineering drop-out rate 
might be related to either a relaxing of admission standards, a raising of academic 
standards or an increase inthe student-staff ratio in engineering while the reverse 
could be related to a decrease in the drop-out rate. 


Relaxing admission standards could raise the drop-out rate by increasing 
the proportion of engineering students of insufficient scholastic ability. An ex- 
amination of the formal entrance requirements during the period under study, 
however, indicated that for the most part the requirements while farfrom uniform 
had remained unchanged until 1958. Assuming they were strictly applied, the 
distribution of scholastic ability would not have changed. It is possible that the 
minimum requirements were too low to begin with and that, with an increase in 
enrolment, an increasing proportion of engineering students of low ability were 
admitted, but, as yet, there is no evidence to either support or refute this 
hypothesis. 


Since 1958, however, admission requirements have been raised in many 
universities. According to a 1963 report by the Canadian Universities Foundation 


(8) L.S. Beattie and E.F. Sheffield, Development of Student Potential, Canadian Conference on 
Education, Study No. 3, Ottawa, Mutual Press, 1961, p. 27. 


(9) Chant, op. cit., p. 28. 


"fifteen of the thirty-eight university groupings have raised the minimum stand- 
ards required for admission at least once in the past five years; one of these 
increased requirements twice; three did so three times. The most common 
revision has been to set a required average where none had been specified, or to 
require a higher average than before.''(19) Students who enrolled in engineering 
since 1958 graduated in the classes from 1962 on, when the drop-out rate was 
declining. Thus the raising of admission standards appears to correspond to a 
fall in the drop-out rate. 


Raising academic standards could also affect the drop-out rate by increas- 
ing the number of failures. During the period under study, however, formal 
promotional standards apparently remained unchanged. Changes were made in 
engineering curricula, but they did not appear sufficient to constitute a raising 
of academic standards. Attainment of the prescribed academic standards 
depends, of course, on the extent to which examinations adequately test what 
the students have been taught. Assuming the examinations did this and were 
not accidently stiffened, they would not have influenced the drop-out rate. 


The student-staff ratio is a measure of the extent of instruction and guid- 
ance at the disposal of the students. An increase in the student-staff ratio might 
raise the drop-out rate by inflating the proportion of students receiving less 
scholastic attention. Those whose academic ability was marginal, as well as 
those who were having personal or emotional problems could be affected. Table 6 
compares the overall student-staff ratio with that in engineering during the period 
1950 to 1959, 


Table 6 - University Student-Staff Ratio and Engineering 
Student-Staff Ratio, * 1950-1951 to 1959-1960 


Total University 


Full-Time |Full-Time|]Student- 


Engineering 


Academic 
Year 


Full-Time|]Student- 
Staff 


Full-Time 
Undergraduate|] Teaching 
Enrolment 


1950-1951 

1951-1952 rEg gal 
1952-1953 16, 4:1 
1953-1954 18.2:1 


1954-1955 
1955-1956 
1956-1957 
1957-1958 
1958-1959 
1959-1960 


LOT TL 
TOR Cail. 
20.6:1 
20.5:1 
US f 


*For sources, see Technical Notes, 


It can be seen that, by and large, there were more students per staff in 
engineering than in the university as a whole. It further appears that while the 


(10)E.F. Sheffield and M. Sardinka, Admission to University, 1962 (Ottawa, Canadian Universities 
Foundation, 1963), p. 2. 


10 


student-staff ratio in total remained relatively stable over the period, the student- 
staff ratio in engineering increased significantly from 1950-1951 to 1956-1957, 
declining thereafter. The classes which enrolled in the former years graduated 
between 1954 and 1960 - the period in which the drop-out rate increased. Similarly, 
the classes which enrolled between 1957-1958 and 1959-1960, when the student- 
staff ratio fell, graduated between 1961 and 1963 when there was a decline in the 
drop-out rate. This correspondence between the student-staff ratio and the drop- 
out rate suggests that the relative supply of engineering instruction could exert an 
important influence on the retention of potential engineering graduates. 


TECHNICAL NOTES 


The engineering drop-out rates in this report are based on an analysis of 
engineering enrolment and graduation figures published by the Higher Education 
Section, Education Division, Dominion Bureau of Statistics, Ottawa. The enrol- 
ment figures refer to full-time enrolment at November 1 of each year. Graduation 
figures refer to academic year graduations. 


In computing drop-out rates, consideration was given to the fact that 
engineering courses vary in length. In some universities, the period is four 
years; in others, five years. In the case of those universities with five-year 
courses, the enrolment figures reported in the second year exceeded those re- 
ported inthe first year of the classes presumably due tothe admission of students 
from high school senior matriculation and other university faculties. This means 
that drop-out rates taken from the first year of a five-year course would have 
understated the true values by excluding these later admissions. To avoid this 
and to facilitate uniformity, enrolment figures have been taken for the last four 
years prior to graduation. Thus the second year of a five-year course was con- 
sidered as the first year. 


The drop-out rate for each four-year course was computed by subtracting 
the enrolment in each year from the enrolment inthe previous year and taking the 
difference as a percentage of the first year's enrolment. This was done for each 
of the ten classes which started between 1950 and 1959. The retention rate was 
derived by dividing the enrolment in subsequent years of a class by thefirst year's 
enrolment. This procedure, when applied to the ten classes added together, 
resulted in average drop-out and retention rates. 


Three main limitations to these statistics should be noted. The first is 
that the graduation figures refer to academic year graduates which include in 
addition to the spring graduates of an academic year, graduates of the previous 
fall (e.g., Fall 1960 and Spring 1961). These fall graduates would likely not have 
appeared in the four previous enrolment figures of the current class, but rather 
in the previous class. However, a number of students of the current class gradu- 
ate in the subsequent fall. Since, the proportion of fall graduates is relatively 
constant, this disparity is negligible. 


The second limitation concerns transfers of students into the second, or 
later year, of an engineering course from the engineering school of another 
Canadian university, or from another faculty, or from another country. These 
would be excluded from the first year's enrolment. In the case of the former, 
the drop-out rates for individual universities are affected, but the overall drop- 
out rates take this into account. Transfers and foreign students do influence 
the overall rate but probably not appreciably since they appear tobe few in number. 


ial: 


It should be noted that the data include students enrolled in the second and 
third years of engineering courses in universities in the Atlantic provinces who 
take their final two years at another university, usually Nova Scotia Technical 
College. These students are not, therefore, considered as transfers for the pur- 
poses of this study. Moreover, as students in the first year of five-year courses 
are not included in the statistics, the drop-out rates shown would be slightly 
understated. 


Finally, the drop-out rate for a single class would, to some extent be 
biased by drop-outs from a previous class who have re-enrolled. Only the long- 
term overall average takes this into account. 


The drop-out rates computed for faculties other than engineering are based 
on enrolment statistics published by the Dominion Bureau of Statistics available 
only for the period covering the classes of 1954 to 1959. Because of the differ- 
ences in the reporting of enrolment figures by the universities, not all the 
published data could-be used in the working out of these statistics. Some univer- 
sities did not provide source data which were comparable over the whole of the 
period and therefore had to be excluded from the computations. As well, the 
Dominion Bureau of Statistics enrolment figures could not readily be related to 
graduations. Estimates for final-year drop-outs in each faculty were worked out 
by the Department of Labour. Consequently, as stated above, drop-out rates 
given in this report for disciplines other than engineering are to be taken only as 
estimates providing a rough guide to the trend in rates for the class years 1954 
to 1959. 


The student-staff ratios shown are simply a measure of the relationship of 
student enrolment to full-time teaching staff for a given year. They do not take 
into account such factors as the number of hours per week of teaching time, part- 
time staffs, or student work load. Included as full-time teaching staff were the 
following: professors, associate professors, assistant professors, and lecturers 
and instructors. i 


Sources used in the preparation of this study were: 
Enrolment and graduation statistics: 


Dominion Bureau of Statistics, Education Division, Higher Education 
Section, Survey of Higher Education, 1950-1952; 1952-1954; 1954-1961; 


1962-63, Part I, Fall Enrolment in Universities and Colleges, Ottawa, 
Queen's Printer. 


Dominion Bureau of Statistics, Education Division, Higher Education 
Section, Annual reports, Full-Time Undergraduate Enrolment at Canadian 
Universities, 1950-1958, Ottawa. 


Teaching staff statistics: 


Dominion Bureau of Statistics, Canada Year Book, 1952-53 to 1962, Ottawa, 
Queen's Printer. 


The Association of Universities of the British Commonwealth, Common- 
wealth Universities Yearbook, 1952 to 1963, Edinburgh, R.& R. Clark Ltd. 
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SURVEY OF CANADIANS ENROGLED AT 
AMERICAN UNIVERSITIES AND COELEGES, 1962-1963 


Chart 1 


CANADIANS STUDYING IN THE UNITED STATES BY LEVEL OF EDUCATION, 1957-1963 


Number of Students Number of Students 


— 


Undergraduate 
4,000 aa — 


1957 ie)sy) 1961 1962 
Reference: Table 1. 


INTRODUCTION 


Each year, several thousand Canadians enroll at universities and colleges in 
the United States. In common with the growth in university enrolment generally, the 
number of these students has been increasing in recent years. While their total 
remains relatively small, their significance in labour market terms lies in the fact 
that, as highly-qualified individuals, they represent valuable potential additions to 
Canada's stock of professional manpower. From the point of view of education, an 
examination of the available statistics on these students reveals the supplementary 
role played by American universities in the higher education of Canadians. 

This bulletin presents information on Canadian students studying at universities 
and colleges in the United States in the academic year 1962-63. It compares enrol- 
ment data in that year with the trend in the previous six years since 1956-57. It 
examines the regional distribution of these students in the United States, their sources 
of financial support, and their reasons for studying in the United States. 

The statistics which appear in the bulletin are based on the results of two 
surveys. Data on the numbers and characteristics of the students are taken from the 
annual census of foreign students in the United States carried out by the Institute of 
International Education, New York, N.Y. Information on their reasons for studying in 
the United States was obtained in a special sample survey conducted by the Department 
of Labour, Canada, in 1963. 


1. ENROLMENT 


In 1962-63, a total of 6,858 Canadians were enrolled at universities and 
colleges in the United States. (1) This represented an increase of nearly 2, 000 
students, or forty per cent, since 1956-57. Of this total, 4,339, or sixty-three 
per cent were undergraduates and the remaining 2,519, or thirty-seven per 
cent, were postgraduates. 

At each of these levels of education, enrolment had increased by about 
the same number (1,000) since 1956-57. But, while undergraduate enrolment 
rose only twenty-eight per cent over the period, postgraduate enrolment in- 
creased by sixty-three per cent, accounting inlarge measure for the expansion 
in total enrolment. This accelerated enrolment of postgraduates, however, 
only increased their share in the total enrolment from thirty-one per cent in 
1957 to thirty-seven per cent in 1963. Since 1956-57, then, study in the United 
States by Canadians continued to be largely at the undergraduate level. These 
trends can be seen in Table 1. 


Table 1 


Canadians Studying in the United States by Level of Education, 1957-1963 


Academic Year Ending In: 


Level of 
Education 


Undergraduate .. 
Postgraduate.... 


Social 
Science 


Chart 2 
DISTRIBUTION \_ Natural 
BY FIELD OF STUDY , \ ee Science 
CANADIANS STUDYING 
IN THE UNITED STATES 
1962-63 


Engineering — 


Humanities 


/ 
Health 


Reference: Table Te 


(1) The total of 6,858 students shown in this report does not include 139 Canadians studying in 
the United States who eithera) did not have their matriculation and were enrolled in a course 
not leading to adegree, or b) did not provide information on their academic status i.e., whether 
they were undergraduate, postgraduate or special students. This accounts in large part for the 
discrepancy between the 6,858 total and the figure of 7,004 for Canadians studying inthe 
United States in 1962-1963 published by the Institute of International Fducation, New York, 


N.Y. (Open Doors, 1963, p. 5). 


In 1962-63, the largest numbers of Canadians studying in American 
universities were enrolled in the humanities (1,515) and the social sciences 
(1,086). Next came the natural sciences (971) and engineering (831) followed 
closely by business (722) and education (713). 

Since 1956-57, the enrolment totals in these fields have been marked 
by varying growth rates. It can be seen in Table 2 that, between 1956-57 and 
1962-63, the largest increases were in the fields of social science and educa- 
tion. Moderate increases in enrolment were shown in the humanities, natural 
science and business, while enrolment in engineering and the health sciences 
declined. These declines, however, were at the undergraduate level only, as 
postgraduate enrolment increased in all fields of study. 


Table 2 
Canadians Studying in the United States by Field of Study, 1957-1963 


Academic Year Ended In: 


Field of 
Study 

1957 1958 1959 1960 1961 1962 1963 
Agriculture I) 110 127 
Architecture 56 58 56 
Business 634 685 22 
Education 507 632 713 
Engineering Sil 839 831 , 
Health Sciences 451 A475 568 
Humanities IAMS |) Il, ak, Hs 


748 851 oie 
781 948 | 1,086 
195 243 269 


Natural Science 
Social Science 


5,698 | 6,273 | 6,858 


Source: Institute of International Education, New York, N.Y. 


Although the enrolment of Canadian students in American colleges has 
increased significantly since 1956-57, enrolment in Canadian universities has 
expanded even more, so that, by 1962-63, relatively fewer Canadians were 
studying in the United States. This is shown in Table 3, 


Table 3 


Enrolment in Canadian Universities Compared with Enrolment of 
Canadians in United States Universities, 1956-57 and 1962-631 


Enrolment of Canadians 


Enrolment in in United States 


Level of Canadian Universities Waiercitied 
Education 
1956-57 | 1962-63 1956-57 | 1962-63 | Increase 
No, No, % No, No. 


75,046 | 132,952 77 3, 400 
8, 436 


Undergraduate . 
Postgraduate... 


63 


We | ae 141, 388 39 


1 Source of Canadian data: Survey of Higher Education in Canada, 1954-61; 
1962-63, Part I, Dominion Bureau of Statistics, Ottawa, Queen's Printer. 


2, REGIONAL DISTRIBUTION 


The distribution of these students in the United States reflects both 
geographical and academic factors. Undergraduates tend to enroll at univer- 
sities close to their homes and, consequently, a high proportion of the 
Canadian students were enrolled in universities in border states, with the 
exception of New England. The greatest concentration was in the state of 
Michigan, whose universities draw on neighbouring Ontario communities such 
as Windsor, Sarnia and Sault Ste. Marie. Postgraduates appear to be more 
influenced by academic considerations and Canadian registrations were heavy 
in the northeast, at such institutions as Columbia, Cornell, Harvard and Yale. 
Graduate schools in certain other areas, such as the University of Chicago and 
the University of Minnesota, also had sizeable Canadian registrations. The 
states of California and Utah were perhaps exceptions to the general rule. 
California universities attracted both undergraduate and postgraduate Canadian 
students and many Canadians study at Brigham Young University in Utah for 
religious reasons. Other students were to be found in all of the remaining 
states, including Alaska and Hawaii. 


Table 4 


Canadians Studying in the United States by Principal States and 
by Level of Education, 1962-63 


State Total Postgraduate 
No. | No. 
Michigan......... ee 1,024 159 
NOW YO Kus wets seieat 678 309 
GANONG Ona Bao c 556 270 286 
Massachusetts....... 521 200 321 
PUTCO SG eteterststenel setetst ete 419 Le. 242 
Wiasiinotome a areneyats ets 418 314 104 
Ui bailreerore eheteiepetersler etree 289 265 24 
North, Dakotavs.t:.4¢\ a. 280 263 17 
Minnesota ess 1010 <tetere 264 126 138 
BAGIIRON Big e buasd oa oat vis 208 9 
Other States. os... 2,201. 910 
Total, All States . 


Source: Institute of International Education, New York, N.Y. 


Table 5 relates the students’ regions of origins in Canada to their 
regions of study in the United States. Information for the academic year 1961- 
62 is used in this table, as well as in Charts 3 and 4, as this is the latest year 
for which this comparison can be made. 


Table 5 


Region of Origin in Canada by Region of Study 
in the United States by Level of Education 
Canadians Studying in the United States, 1961-62 


Level of Education 
and 
Region of Origin 
in Canada 


Undergraduate 


Atlantic, . 


QUEGES oo65o6c 
Ontario yn, 5.5.<.« 


PYaTaegi. ccc 


PACitG wees rere 


Postgraduate 
AC AMTUG sense eters 
QUEDEC' ss. nets 
ONTATEIO!. «i= ole o) 


Prairies ast. 


PACILIC cia miterers 


TOtalS sexctetrsrc 

Both Levels 
Atlantica ct... ae 
QUEBEC A a.es’ 
ONAL ION 6. c aie 


Pratriesin.. 6. 


Pacific 


Total 


Region of Study in the United States 


North | Great 
East | Lakes 
No. No. 
112 Dal 
136 45 
385 873 
40 167 
26 bin 
699 |1,169 
85 Ql 
191 46 
262 275 
93 147 
45 58 
676 547 
197 48 
Bo 91 
647 |1,148 
ils) rohit 
qe WS 
TOON || ale 
2S 55 


1,588 | 1,771 


North |North |South 
Central | West 


East 


106 


49 


28 


13 
82 


21 


11 


155 


ual 


166 


Central 


No. 


161 


311 


98 


439 


420 


139 
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3. SOURCES OF FINANCIAL SUPPORT 


Table 6 shows the various sources from which Canadian students 
obtained financial support in 1963. It can be seen that over half of the students 
(55%) financed their education themselves. The remaining students relied, in 
varying degrees, on other sources such as, universities (21%), private organi- 
zations (11%) and governments (5%). 

While undergraduates largely paid their ownway, seventy per cent doing 
so, postgraduates relied more heavily on other sources. Over one-third of the 
the postgraduates (35%) obtained financial aid from the universities; another 
fifteen per cent depended on private organizations, while one out of every ten 
studied on a government grant. 


Table 6 


Source of Financial Support of Canadians Studying inthe United States, 1962-63 


Source of Financial Support! Undergraduate Postgraduate 


WMIVEUS LEN cevrat se silsueteierseietere 


Private Organization ...... Gil 
Foreign Government”...... 201 
United States Government.. 59 


NOtiStatedin sta.cie au stetessinete 


Source: Institute of International Education, New York, N.Y. 


1 Sources other than "Self" include combinations of sources. 
2 In most cases, Canadian governments. 


4, CHIEF REASONS FOR STUDYING IN THE UNITED STATES(2) 


In a special survey conducted by the Department of Labour in 1963, five 
hundred of these students were asked to give their chief reasons for studying 
in the United States rather than in Canada. The replies received from under- 
graduates were quite different from those of the postgraduates and, accordingly, 
the two levels are dealt with separately in the summary of principal reasons 
which follows. (3) 


(2) Based on a sample of 500 students, of whom 185 were undergraduates and 315 postgraduates. 


(3) Most students gave more than one reason but, to facilitate classification, a principal reason 
was selected for each respondent. It should be kept in mind that all students are influenced 
to some degree by geographical considerations and that this is particularly true of the under- 
graduate group. 


Chart 5 


CHIEF REASONS FOR STUDY ABROAD BY LEVEL OF EDUCATION 
CANADIANS STUDYING IN THE UNITED STATES, 1962-63 


Chief Reason 25 75 100 
aT 


Scholastic KKK KK KKM 


Scholastic and Financial Reasons WWWW'WWW WW W+wW’'WW ds 


Course Not Offered in Canada «CCQ 


Financial Reasons 


Proximity 


Admission Requirements 
as Undergraduate 


Semester System WC Postgraduate 


American Residence 


Church-Operated College 


Other Reasons 


Reference: Table 7. 


Undergraduates 
The chief reasons given by undergraduates, in order of frequency, 


were: 


Admission Requirements: This reason was cited largely by students 
who said that they were unable to qualify for entrance to Canadian universities. 
Some specified failure to meet the language requirements in Canada, usually 
French. 


American Residence: There were two kinds of students in this category: 
those whose families were living in the United States temporarily, and those 
who were themselves actively seeking permanent American residence or 
citizenship. 


Church-Operated College: This was acommon reason given by adherents 
of a particular denomination who preferred attending a college operated by 
their own church, not available in Canada. 


Proximity: Included here are those who said that American colleges 
were closest to their homes. In many cases, they added that their desired 
course of study could not be obtained in their home province. 


Semester System: A number of students said that they preferred the 
American semester system, or quarter system, to the Canadian academic-year 
calendar. Among the advantages suggested were more flexible course arrange- 
ments, shorter but more intensive periods of study, and more frequent exam- 
inations. 


Postgraduates 

The above reasons, while the most common among undergraduates 
replying, were less frequently mentioned by postgraduates. The majority of 
postgraduates had quite different reasons for studying in another country, as 
summarized below: 


Scholastic Reasons: These reasons were put forward by students who 
said they were attracted to the United States by better schools, curricula, 
faculties and facilities. 


Scholastic and Financial Reasons: Next to scholastic reasons, a com- 
bination of scholastic and financial reasons were most frequently given. Most 
of these respondents mentioned better educational programs and more oppor- 
tunities for financial assistance in the United States. 


Course Not Offered In Canada; Proximity: Students citing these reasons 
said that courses in their special fields of interest were not offered in Canada. 
Others reported that the course in which they were interested was offered only 
in another region of Canada and that their specialty could be studied at an 
American university closer to home. Courses mentioned as not readily avail- 
able in Canada included pharmacology, industrial pharmacy, recreation and 
wildlife studies, speech correction, horticulture, food chemistry, and a wide 
number of specialties in the fields of education, nursing and medicine. 


Financial Reasons: Financial reasons were given largely by students 
who felt that 'better financial aid' was available in the United States. Others 
had been awarded scholarships, assistantships, or athletic scholarships. 


Other reasons cited were: the desire to study abroad, the more favour- 
able employment opportunities, and personal reasons. 


The breakdown of the sample according to these reasons is given in 
Table 7. 


Table 7 


Chief Reasons for Study Abroad, by Level of Education, 
Canadians Studying in the United States, 1962-63 


Undergraduate 


Chief Reasons for Study Abroad Postgraduate 


American Residence .........e08. 3 
Admission Requirements ....... hie 4 
Church-Operated College......... it 
Course Not Offered in Canada..... 16 
PTO XID sroyshotelerevetels) sianeres ete\eyerehersie 6 
Financial Reason's’ <4... <6 «+ sise 10 
Scholastic Reasons............ ene 29 
Scholastic and Financial Reasons.. 24 
Semester System ..... ibe aa cine 4 


Other Reasons..... 


Source: Economics and Research Branch, Department of Labour, Ottawa. 


The following excerpts from replies received are given to illustrate 
some of the principal reasons these students decided to study in the United 
States: 


‘As in the case of many Ontario students who are attending or have attended 
American universities as undergraduates, I did not have Grade 13 standing. 
Wayne State University was kind enough to accept me with Grade 12." 


"The quarter system allows me time to work and not lose a whole year of 
study." 


"Because of the inconsistent education system in Canada I found myself unable 
to keep up with French in Manitoba after leaving an Alberta high school. Con- 
sequently, I was forced to attend college in the U.S.A." 


"I decided to come down to the United States after much consideration and 
deliberation. However, Gonzaga was no further from my home, and it offered 
the opportunity to meet and live with people of a different country. Also, it 
was a Catholic institution, which I preferred to attend." 


"Because I am a Seventh-day Adventist and am attending a private college 
owned by my church and also because it offers a very good Foods & Nutrition 
program of major study, also as a permanent resident, I can obtain a National 
Defence loan to aid my finances which Canada does not offer." 


"Upon graduation from the Eastern Ontario Institute of Technology, Ottawa, 
the Canadian universities showed no interest whatsoever in my desire to obtain 
credit for the three years studied at E.O.1.T., consequently I went to the U.S. 
where I received satisfactory credit and hence was able to carry on my educa- 
tion. It is also easier to obtain financial assistance in the U.S. than Canada." 


"The American university has provided me with a liveable income for the last 
three years and probably will continue to do so for the next three years. It 
would be difficult if not impossible to match this at a Canadian university. 
However, I assure you that I have absolutely no intention of remaining in the 
U.S.A. after completion of the Ph.D." 


"For one who must finance his own way through college the larger population 
centers in the U.S.A. usually provide more job opportunities and at a better 
wage than those in Canada." 


",,.few Canadian universities had a Ph.D. program in Educational Psychology 
and those that had were not encouraging. I was encouraged to apply for admis- 
sion to a Ph.D. program in each of five American universities at which I had 
made inquiries." 


"The number and variety of courses is much greater in American universities 
& specialization in one area is stressed. For example, nine or ten courses 
are offered in Sanitary Engineering at the Master's level in Wayne State." 


1) good graduate school in geology 2) good financialaid 3) offer of financial 
aid arrived April lst - 15th before Canadian offers." 


"The best financial assistance I was able to obtain (NRC grant) $2,800 a year 
out of which I would have had to pay $1,000 a year tuition! Ford Foundation 
fellowship (American Funds) $5,000 a year." 


"I support a wife and two children on fellowships and teaching, while continuing 
my studies. This is impossible in Canada. There are better research facili- 
ties and opportunities in the U.S." 


"Originally we came here because my husband was accepted as a post-grad 
student.... Once here, we discovered that the Department of Modern Langu- 
ages had a "Master of Arts in Teaching" program whereunder I could teach... 
and work towards the M.A.T. degree. The opportunity to "earn and learn" 
simultaneously was too good to miss." 


"Purdue is good in Solid State Physics, it was not too hard to get in, financial 
support was available for a person with my academic record in Canada. Look- 
ing back, I can say that the Americans are willing to train people who will be 
competent but not brilliant while Canadians are still attached to the European 
idea that only very bright people should be educated.... Also, when one has 
one's degree, the opportunities for employment at higher salaries and with 
more prestige are better in the U.S." 


In the area of academic pediatric medical research thereis more opportunity, 
better training facilities and about 40% better pay than Canada." 


"T am specializing in Ear, Nose, & Throat which is a four-year course after 
an Internship. As a married man with a family, it would be impossible to live 
on the salaries that Canadian hospitals pay their Interns and Residents." 


"Canada's emphasis on French has left a deep void in obtaining good professors 
and programs in the other important languages of Europe having a rich litera- 
cue ae 


"Applied at U. of Toronto - rejected without given reason. Applied at seven 
universities in U.S. - accepted with stipend at all seven." 
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AFTER-GRADUATION PLANS OF FINAL-YEAR STUDENTS 
IN ENGINEERING AND SCIENCE COURSES,~1958~-1963 


1. INTRODUCTION 


This bulletin is the fifth in a series published by the Economics and Research 
Branch of the federal Department of Labour providing preliminary or special state- 
ments on professional manpower topics. This issue incorporates the findings of six 
annual surveys of after-graduation intentions of final-year students in engineering and 
science courses, covering the period from 1958 to 1963. The Department of Labour 
wishes to acknowledge the assistance of the university officials and students who co- 
operated in these surveys. 


The statistics are based on questionnaires completed by these students, who 
were asked to indicate their plans for the year following graduation--whether they would 
be entering the labour force or continuing their studies. The surveys were carried out 
just prior to graduation, at which time most of the students had decided what they would 
be doing in the next year. Courses covered in the surveys included agriculture, archi- 
tecture, engineering, forestry, honour science and veterinary medicine, However, the 
information provided in this bulletin is concerned mainly with the two largest of the 
foregoing fields, engineering and honour science.(1) Only students of Canadian citizen- 
ship were included in the tabulations. Tables 1-5 present details on after-graduation 
plans for these two fields and Table 6 gives a summary for all academic specializations 
covered in the surveys. 


2. SURVEY FINDINGS 


The surveys revealed a growing tendency towards postgraduate work both in 
engineering and in science. In 1957-58, twelve per cent of the engineering students and 
sixty-five per cent of those in honour science indicated that they would be continuing 
their studies in the following year. By 1962-63, these percentages had risen to eighteen 
and seventy-three respectively. In actual numbers, this represented an over-all in- 
crease from 381 to 783 students. 


Between eighty and eighty-five per cent of the students who were planning 


further studies said they would be working towards a higher degree in an engineering 
or science field. If these expectations are carried out, the number of engineers and 


(1) Does not include general or pass courses in science. 


scientists with postgraduate degrees who might be expected from this source will 
have more than doubled in the six-year period and will total over 600 annually. (2) 


There are, in addition, a considerable number of graduates each year 
who take another year or more of additional university work but not towards a 
higher degree in an engineering or science field. These consist almost entirely 
of students taking courses in business administration or commerce and those 
entering a professional school to study medicine, dentistry, law, theology or 
teaching. In engineering, a number of students each year plan to obtain amaster's 
degree in business administration or commerce; the total for this category in 
1962-63 was twenty-four. In science, on the other hand, more students enter 
medical schools or teachers’ colleges. 


Most of these students--about two-thirds of the total on the average in 
the period 1958-63--expected to be studying in Canada. Of those who planned to 
study in another country, engineering students were almost equally attracted to 
United States and United Kingdom universities. In science, the number of students 
who planned to study in the United States was significantly greater than those who 
intended to study in the United Kingdom. Only a very small number ineach survey 
planned to study in other countries. It should be noted that a high proportion in 
each year had not decided where they would be studying at the time of the survey. 


Statistics on those in the graduating class who were planning to enter the 
labour force immediately after graduation are given in Tables 4 and5. On the 
average, about eighty per cent of the engineering group and twenty-five per cent 
of the science students were planning to work in the year following graduation. 
Among the three major types of employer--industry, government and teaching-- 
industry was much the largest, taking about two-thirds of those in the class who 
had found employment at the time of the survey. The three levels of government, 
municipal, provincial and federal, usually employed less than one-third. It was 
apparent that engineering and science courses are still not a fertile recruiting 
ground for high school teaching. In 1962-63, the number entering the teaching 
profession in the year after graduation was thirty-three, and an additional seven- 
teen said they would be entering teachers' college. Thus, the apparent total of 
those who would be entering the teaching profession was fifty, or about two per 
cent of the 2, 382 in the whole class. (3) 


Very few of the students who were planning to enter the labour force in 
the year following graduation indicated that they would be working outside Canada. 
In all survey years, not more than five per cent planned to work in another 


(2) Statistics on postgraduate degrees awarded in Canadian universities are given in the report 
Survey of Higher Education of the Higher Education Section, Dominion Bureau of Statistics, 
Ottawa. The estimated number of postgraduate degrees awarded in the academic year 1960-61 
was: engineering, 208 master’s and 20 doctor’s; and pure science, 398 master’s and 159 
doctor’s, (1954-61 report, pp. 52—57). Postgraduate science students are drawn from several 
sources in addition to the honour science courses, including the fields of agriculture, forestry 
and general science; part-time students; and students who received their undergraduate educa- 
tion in another country. Postgraduate enrolment figures are tabulated in National Research 
Council report Students Registered in the Graduate Schools of Canadian Universities in 
Physical and Earth Sciences, Engineering and Life Sciences. The 1962—63 issue shows the 
total number of students registered in graduate schools in these fields was 4,952, consisting 
of 3,021 working towards a master’s degree and 1,93] towards a doctor’s degree (p. IX). 


(3) It should be noted that median starting salaries in teaching in 1963 for honour science grad- 
uates at the bachelor’s level, at $450 per month, were higher than comparable rates in private 
industry ($440) or the federal government ($430). The predominant salary range in teaching was 
from $425 to $500 per month. 


country. Those going to the United States accounted for about one or two per cent 
of the total entering the labour force and the remainder were scattered among a 
number of other countries. Each year, there was a fairly large "undecided" 
group; in 1962-63 for example, these made up four per cent of the total. 


Table 6 shows the after-graduation intentions of these students--further 
studies, entering the labour force, or other plans--by detailed course groups not 
only for engineering and honour science but also for other scientific fields covered, 
agriculture, architecture, forestry and veterinary medicine. This shows the 
small numbers planning postgraduate work in architecture and veterinary medicine 
and the high proportion planning postgraduate work in such honour science fields 
as biology and bacteriology. 


The number of female respondents in the above six fields of study in- 
creased from 53 in 1957-58 to 112 in 1962-63, The proportion of these who said 
that they would be going on to graduate work nearly doubled in this period, as 
follows: 


1957-58 1962-63 
No. % No. % 
Planning Further Studies ire 32 69 61 
Entering the Labour Force 34 64 41 37 
Other Plans 2 4 2 2 
Total 53 100 112 100 


3, SURVEY COVERAGE 


Through the co-operation of the university registrars, who have assisted 
the Department of Labour in carrying out this program since its inception, a 
uniformly high rate of response was achieved in the six surveys for which infor- 
mation is tabulated in this bulletin. The response rate didvary from year to year, 
however, rising from seventy-nine per cent in 1957-58 to a high of ninety-five per 
cent in 1961-62 and then dropping back to eighty-six per cent. While no investi- 
gation has been made of the characteristics of those students who did not return a 
completed questionnaire, there is no evidence to suggest that their future inten- 
tions differed significantly from those who did reply. There were two groups in 
the graduating class totals shown below who were not included in the tabulations, 
namely general science students and citizens of other countries. 


Academic Year Graduating Class Response Rate 
No. % 

195 '7-DSs% ot leie’s 3, 917% 79 

VOSS DOs aise « 4,213* 80 

1959-60 icin stro 4, 303* 88 

1960-615 41 i 4,920* 89 

L9G1HG2). «cts ste 4,042 95 

1962-63.....ch% 3, 825 86 


* Includes general science. 
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AFTER-GRADUATION PLANS OF FINAL~YEAR STUDEN 


CHART 1 —- AFTER—GRADUATION PLANS 
ENGINEERING 


Other Plans 1% 


Further Studies 18% 


CHART 3 - INTENDED COUNTRY OF STUDY 
STUDENTS PLANNING FURTHER STUDIES, 1963 
ENGINEERING AND HONOUR SCIENCE 


Other Countries 1% 


United Kingdom 5% 


United States 9% 


Undecided 18% 


ENGINEERING AND HONOUR SCIENCE COURSES, 1963 


I REN RRO SES NE 


CHART 2 —- AFTER—GRADUATION PLANS 
HONOUR SCIENCE 


Further Studies 


Other Plans 1% 


Employment 26% 


CHART 4 - INTENDED COUNTRY OF EMPLOYMENT 
STUDENTS PLANNING TO ENTER THE LABOUR FORCE, 1963 
ENGINEERING AND HONOUR SCIENCE 


Canada 
94% 


United States 1% 
Other Countries 1% 


Undecided 4% 
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ANNUAL EARNINGS IN THE SCIENTIFIC AND, \“ 
TECHNICAL PROFESSIONS, 1963 . 


4 


A Preliminary Report. 


The eighth annual Survey of the Scientificvand Technical 
Professions was carried out by the federal Department-of»Labour in 1964, 
covering a representative sample of architects, engineerss/sciéntists and 
veterinarians. Information on annual earnings in these prefessions in 1963, 
tabulated from replies received from over 16,000 respondents, is given in 
this report. The Department of Labour wishes to acknowledge the assistance 
of all those who co-operated in the survey. 


MEDIAN ANNUAL EARNINGS IN ENGINEERING AND NATURAL SCIENCE, 1958-1963 


$10, 000 . 8 ~ $10,000 


Median Annual Earnings 
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MAIN FINDINGS 


Median annual earnings in the six major scientific and technical fields in 
1963 were: agriculture, $7,600; architecture, $10,000; engineering, $9,600; 
forestry, $8,200; natural science, $9,400; and veterinary medicine, $8,700. 


From 1958 to 1963, median annual earnings in agriculture have increased by 
29 per cents architecture, 14 per cents; engineering, 20 per cents; forestry, 
22 per cent; natural science, 29 per cent and veterinary medicine, 23 per 
cent. 


Median annual earnings in engineering and science in 1963 ranged from $5,300 
for new graduates to $12,000 or more for those with twenty-five years or 
more experience. 


The specialties in which median annual earnings were the highest were: 
mining engineering, $10,700; metallurgical engineering, $10,200; 
mathematics and physics, $10,100; and chemistry, $10,100. 


Median Annual Earnings in the Scientific and 
Technical Professions, 1958-1963 


Specialization 


Agriculture 

Replies 

Median Annual Earnings 
Earnings Index 


Architecture 

Replies 

Median Annual Earnings 
Earnings Index 


Engineering 

Replies 

Median Annual Earnings 
Earnings Index 


Forestry 

Replies 

Median Annual Earnings 
Earnings Index 


Natural Science 

Replies 

Median Annual Earnings 
Earnings Index 


Veterinary Medicine 
Replies 

Median Annual Earnings 
Earnings Index 


Total, All Specializations 


Replies 
Median Annual Earnings 
Earnings Index 


Table l 


Earnings Index 1958=100 


1958 1960 1962 


1,566 
7,400 
125 


455 
9,900 
High 


9,932 
9,200 
115 


665 
7,900 
118 


3,248 
8,800 
121 


389 
8,500 
120 


16,255 
8,800 
116 


1963 


1,430 
7,600 
129 


423 
10,000 
114 


9,953 
9,600 
120 


660 
8,200 
122 


35256 
9,400 
129 


365 
8,700 
123 


16,087 
9,300 
122 


Table 2 


Median Annual Earnings and Median Years 
Since Bachelor Graduation, 1963 


Scientific and Technical Professions 


Median Median Years 


Annual Since Bachelor 
Specialization(!) Replies Earnings Graduation 
. No. 
No porkaeilnbeachs Soro OR .OLm CO ODOWOUC Seo 
Ee} Mal AaXS (PUES GAC OUCIOU OOO O00 OOK Lie 
Engineering 
(Gem Cauli Ne ofave "severe: 6! ereieie eleteverere ak 
(Grivel tet vesetene’e-o etal erelecele eters ave TEAS 
ERCGERTCal ste o cuslareleleieutslereieterel ere Wea 
Engineering PhySicSeccccccoee 10.9 
Geological .s.cccccocscccccesce 10.9 
Tiyaws tensa ll eee estates 2.0.8 oeretevevete 855 
Mercia a tuGiail Neterenc rete e010 <s.s eheveteie ers eal 
Metallurgical ecccecccccccccvce NSH 7 
Melon eetalelchelete sisiee s\s\c)sleis/sielele |e 20.0 
OEMET sete cleieis esis tere os 6 ee o vetelelene IMB TA 
Total, Engineering. ..<- cbc. 12e2! 
FOTeEStrYcccccccccccccccccccccs LAS 
Natural Science 
BLOLOGY ccc cacicccocccvecseccces 13.8 
(Chem St Wie etelale #0 elclele cle cis ohele/ ele 16.8 
General. cecccccccccccccccscce 9.5 
GEOLOGY «so d00.0 s wissuicls occ me's os 13s. 
MathematicCSeccccccccccccccece 12.3 
Mathematics & PhysicsS........ 16.1 
PAYSIUCSecccccccccssccccvvccce 13.8 
OREN Sieis, chareio srers 0: CeO oe eeeoeeveeee Lacs 
Total, Natural Science...... 13.8 
Veterinary Medicine..cceccecee ie yrall 
Total, All Specializations.... ay 


(1) 


Respondents were classified into specializations on the basis of field 
of study for their highest university degree or field of employment in 
the case of non-graduates. For the purposes of this report, 
"agriculture" and "forestry" are not included under the heading 
"natural science”. 


Table 3 


Median Annual Earnings by Years Since 
Bachelor Graduation, 1963 


Engineering and Natural Science 


Years Since Median Median 
Bachelor Annual Annual 
Graduation(2) Replies Earnings Replies Earnings 


25 


a ee a a 


Over 25 
Not Included 


Total, All Years 


The equivalent year was used in the case of respondents who are not 
(2) university graduates. 

Starting salaries for 1963 bachelor's graduates. 
(3) Number of replies too small to show a median. 


Table 4 


Decile, Quartile and Median Annual Earnings by Type of Employment 
and Years Since Bachelor Graduation, 1963 


Engineering and Natural Science 


BACHELOR'S LEVEL 2) 


Years Since Bachelor Graduation 


Type of 
Employment (2 


Private Industry 
lst Decile 

lst Quartile 
Median 

3rd Quartile 
9th Decile 


Government 
lst Decile 
Ist Quartile 
Median 
3rd Quartile 
9th Decile 


All Types of Employment (4) 
lst Decile 

lst Quartile 

Median 

3rd Quartile 

9th Decile 


Respondents whose highest degree was a bachelor's or equivalent. 

Includes some professional association members who are not university 

graduates. 

(2) The numbers of respondents were: private industry, 5,297; government, 
9523; and other types of employment, 573. 

(3) Starting salaries for 1963 graduates. 

(4) Includes those employed in universities, secondary schools, and in the 

armed forces as well as private industry and government. 


Table 5 


Decile, Quartile, and Median Annual Earnings by Type of Employment 
and Years Since Master's Degree, 1963 


Engineering and Natural Science 


MASTER'S LEVEL (1) 


Years Since Master's Degree 
Type of 
$ $ $ $ 


Private industry 


lst Decile 5,600 6,700 
lst Quartile 6,500 7,400 
Median OO 8,400 
3rd Quartile 8, 700 12,300 
9th Decile 9,800 19,200 
Government 
lst Decile 5p 00 i. LOO 
lst Quartile 5,600 7 O00 
Median 6,400 8,600 
3rd Quartile 7,400 9,600 
9th Decile 9,700 10,200 


All Types of Employment 


lst Decile 51200 6,800 
lst Quartile 5,900 7,600 
Median 6,900 8,700 
3rd Quartile 8, 400 10,200 
9th Decile 9,800 135400 


(1) 
( 


) Respondents whose highest degree was a master's or the equivalent. 


The numbers of respondents were: private industry, 4523; government, 2183 
and other types of employment, 153. 


See also the footnotes to Table 4. 


Table 6 


Decile, Quartile and Median Annual Earnings by Type of Employment 
and Years Since Ph.D., 1963 


DOCTOR'S LEVEL (1) 


Employment 2 


Private Industry 
lst Decile 

Ist Quartile 
Median 

3rd Quartile 
9th Decile 


Government 
lst Decile 
lst Quartile 
Median 
3rd Quartile 
9th Decile 


All Types of Employment 
lst Decile 

lst Quartile 

Median 

3rd Quartile 
9th Decile 


Respondents whose highest degree was a PheDe 

(2) The numbers of respondents were: private industry, 1463; government, 1983 
and other types of employment 223. 

Number of replies too few to compute medianse 


See also footnotes to Table 4. 


ANNUAL SURVEY OF THE SCIENTIFIC AND TECHNICAL PROFESSIONS 


Since 1957, the federal Department of Labour has been conducting 
annual surveys to obtain information on Canada's scientific and technical 
manpower resources. The mailing list for these surveys is based on the names 
of qualified individuals in the Scientific and Technical Personnel Register, 
which has been maintained by the Department of Labour since 1941. The surveys 
are conducted on a cyclical basis, each one covering a representative one- 
third sample of the total Register, and they serve the dual purpose of keeping 
the Register records up to date while at the same time providing statistics on 
the employment, earnings and education of these professionals. 


There were 27,447 scientific and technical professionals on the 
mailing list for the 1963 survey and replies were received from 19,763 of 
these, or a response rate of 72 per cent. The number of questionnaires mailed 
out in each survey since 1958, together with the number of "replies", "no 
replies", and "moved", is shown below: — 


Questionnaires 

No Returned by 

Year Mailed Out Replies Replies Post Office 
Noe % 

1958 3,134 12 
1959 1,689 7 
1960 1,351 6 
1961 756 3 
1962 696 3 
1963 685 2 


Having been in existence for more than twenty years, the Register 
provides a measure of the growth of the professions which it covers, vize, 
agriculture, architecture, engineering, forestry, natural science and veter- 


inary medicine. The total numbers of registrants in these fields since 1941 
were as follows: 


Year Total 


VOANetsccecseewe Ue eA aOU 
TOS los nccreccacen® WEEE LOO0 
LOGiis eects ese cs FOOLO00 
LO6Gcs atieeee sc oc oer eo 000 


The principal sources of new additions to the Register are univer- 
sity graduations, immigration, and new members of professional associations. 
A fourth possible source, employees upgraded on the job to the professional 
level, is not included because of the difficulty of establishing objective 
criteria of competency. The three main categories of removals are the 
deceased, emigrants, and transfers to a non-technical field. Removals of 
these groups as a result of the 1963 survey were: deceased, 87; emigrants, 
2023; and transfers, 385. Two other categories on whom information is obtained 
through the surveys, the retired and housewives, are placed on the inactive 
list and not re-surveyed. There were 689 and 60 respectively in these two 
groups in the 1963 survey. Respondents who worked part-time or less than ten 
months in 1963, or who did not answer the question on earnings, are not 
included in the tabulations in this reporte As a result of removal of these 


and other groups, the total number of replies remaining for tabulation 
purposes was 16,087. 
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STARTING SALARIES IN ENGINEERING AND SCIENCE, 1962-1964 


1. INTRODUCTION 


This bulletin is the seventh in a series published by the Economics 
and Research Branch of the federal Department of Labour providing preliminary 
or special statements on professional manpower topics. This issue incorporates 
the salary findings from three annual surveys of finai-year undergraduates in 
engineering and honour science courses covering the period from 1962 to 1964. 
The Department of Labour wishes to acknowledge the assistance of the officials 
and students of the Canadian universities who co-operated in these surveys. 


The salary information was obtained from questionnaires completed by 
these students, who were asked to indicate their plans for the year following 
graduation - whether they had obtained employment, were seeking it or were 
continuing with their studies. Those who had obtained employment were asked 
to give their starting salaries. The surveys were carried out just prior to 
graduation, at which time, most of the students had decided what they would be 
doing in the next year. 


The tables presented in this bulletin show median monthly starting 
salaries and predominant salary ranges for these engineering and science 
students from 1962 to 1964. The salary figures are examined by such variables 
as field of specialization, type of employer, work function and place of 
employment. A comparison is also made of starting salaries of these students 
with those of final-year students in other technical fields. 


2. SURVEY FINDINGS 


Between 1962 and 1964 median starting salaries in engineering and 
science increased from $430 to $455 a month. That this represented a general 
increase in starting salaries, rather than an increase influenced by a few high 
salaries, is indicated by the fact that the predominant salary range, which 
includes the middle 80 per cent of the replies, shifted from a range of $415- 
$465 per month to one of $440 to $500 per month. 


While starting salaries in both engineering and science increased, 
between 1962 and 1963, from $430 to $440 a month; in 1964, starting salaries 
in science rose to $465, $10 a month higher than those in engineering. 


Over the three-year period, starting salaries were highest in mining, 
geological and chemical engineering among fields of engineering, and in mathe- 
matics and mathematics and physics among science fields. 


Starting salaries in engineering and science also varied by type of 
employer. Over the period, starting salaries in teaching exceeded those in 
industry, with government following close behind. 


While differences in starting salaries between levels of government 
were only slight, those in municipal government tended to be marginally higher 
than those in the federal and provincial governments, but by 1964, the provin- 
cial governments had closed the gap. 


Starting salaries varied little by the type of work performed, 
although in 1964, starting salaries in teaching ($485), production ($460) and 
technical sales ($460) were higher than those in other work functions. 


Regional differences in starting salaries were similarly slight. 
Over the period, those in the Atlantic region tended to lag slightly behind 
those in the rest of Canada. 


Where a sharp contrast in starting salaries over the period did 
appear it was between those in engineering and science and those in other tech- 
nical fields. Starting salaries in engineering and science remained signif- 
icantly above those in agriculture, architecture and forestry and were exceeded 
only by those in veterinary medicine. 


3. SURVEY COVERAGE 


The response rates to the three surveys on which the data are based 
were uniformly high - 95%, 85% and 87% for 1962, 1963 and 1964 respectively. 
Of the final-year students who responded, only students of Canadian citizenship 
were included in the tabulations. Of this group, those who indicated that 
they had obtained employment were selected for salary tabulation. The final 
salary tabulation included only those working in civilian employment, since 
starting salaries reported by those in the armed forces did not lend themselves 
to analysis .i/ In general, the number of students included in the salary data 
covered about one third of the total number of final-year students. 


The breakdown of survey coverage is shown below: 


In Engineering and Honour Science Courses 1962 1963 1964 
Total number of final-year studentsS.....eceee Spee, 3,142 Sis 2352/ 
NUMDER OGM TeSOONGAEMtS ojss se cles clslarsieieleie el cisielatelele SaLOS 2,654 Be ”3102/ 
Number of Canadian respondents2,..sssessesece 2,198 2,382 2,601 
Number of employed Canadian respondents... 1,473 1,230 1,405 
Number of Canadian respondents in civilian 

employment providing salary data...cscccoeee 1,170 1,002 1,195 


All tables 
refer to 
bachelor’s [level 


/ Comparable monthly starting salaries in the armed forces for 1962, 1963 and 
1964 were $411, $421 and $421 respectively. However, this includes basic 
pay and subsistence allowance for single men only and does not take into 

2/ account marriage and training allowances or danger pay. 

Preliminary figures subject to slight revision. 
3/ Excluding a few Canadians whose replies were unusable. 


Table l 


Median Monthly Starting Salaries in Engineering and Science 
by Field of Specialization, 1962-1964 


Median Predominant Salary 
Replies Salary Range : 
Field of 


Specialization] 1962] 1963] 1964] 1962]1963]1964 1962 1963 1964 
No. 


$ $ 

ENGINEERING 
Chemical 425 -460 | 435 -475 | 450 -480 
Civil 415 -475 | 415 -475 | 430 -500 
Electrical 415 -450 | 425 -460 |440 -475 
Engr Physics 415 -465 | 430 -465 | 445 -470 
Geological 410 -480 | 440 -500>] 450 -500 
Industrial 425 -480 | 4009-480 | 450 -545 
Mechanical 415 -455 |425 -485 |445 -500 
Metallurgical 420 -455 |440 -470 |450 -475 
Mining 425 -500] 425 -500P| 450 -545 
Otherd/ 400%-435 | 400%-450 | 440 -465 

Total 415 -460 | 425 -475 |440 -490 
SCIENCE 
Biology 4009-430 | 4004-450 | 4004-510 
Chemistry 400 -450 |415 -440 |420 -485 
Geology 425 -500 |} 430 -475 |440 -475 
Mathematics 4007-500 | 4009-485 [410 -525 
Math & Physics 400 -490 | 400 -500°] 440 -510 
Physics 410 -485 |430 -500P] 425 -525 
Other2/ 4002-500] 425 -500 |400 -510 

Total 400 -490 |400 -500 |410 -510 
ENGINEERING 
AND SCIENCE 
All Fields 1,170}1,002{1,195| 430] 440] 455 |415 -465 |425 -475 [440 -500 


l/ Includes agricultural, petroleum and surveying engineering. 
2/ Includes combinations of the above fields of science. 
a - under $400; b - over $500. This applies to all subsequent tables. 


Table 2 


Median Monthly Starting Salaries in Engineering and Science 


by Type of Employer, 1962-1964 
Predominant Salary 


Median 
Replies Salary Range 


9 
N $ $ 


Type of 
Employer 


ENGINEERING 


Government 415-455 | 420-460 

Industry 425-475 | 450-500 

Teaching 415-500 | 430-550 
Total 425-475 | 440-490 

SCIENCE 

Government -480 | 400-450 | 400-450 

Industry 400 -480 |} 400-500 } 440-510 

Teaching 4007-500 | 425-485 | 400-535 
Total 400 -490 | 400-500 | 410-510 

ENGINEERING 

AND SCIENCE 

Government 415 -440 | 415-455 | 420-460 

Industry 415 -470 | 425-475 | 450-500 

Teaching 4002-500? | 425-490 | 400-545 
Total 415 -465 425-475 | 440-500 


Table 3 


Median Monthly Starting Salaries in Engineering and Science 
in Types of Government, Industry and Teaching, 1962-1964 


Predominant Salary 
Replies Range 


Type of 
Employer 1964 
GOVERNMENT 
Federal 425-455 
Provincial 415-455 
Municipal 410-485 
Total 420-460 
INDUSTRY 
Business 
Service 425-500 
Other Industry 450-500 
Total 450-500 
TEACHING 
University 4004-500} 4004-425] 425-600" 
Secondary 
School 400 -500 400-500 
Total 4002-500 400-545 
ALL EMPLOYERS 
Total 440-500 


Table 4 


Median Monthly Starting Salaries in Engineering and Science 
by Work Function, 1962-1964 


Median Predominant Salary 
Replies Salary Range 
Work 


Function 1962] 1963 1962) 1963 1962 1963 1964 
No 


° $ $ 


ENGINEERING 
Administration 4002-455 |4002-4701440 -500 
Construction : 410 -475 -475|420 -500 
Design -450 -4751440 -480 
Private 

Practice -475 -450 [4002-500 
Production -475 -475 1445 -500 
Research -475 -480 }440 -475 
Teaching -500> -495|430 -550 
Technical 

Sales -450 -460|450 -470 
Other -485 -450 |4009-450 

Total -460 -475 1440 -490 

SC LENGE 
Administration 435 -525 
Construction - 
Design - 
Private 

Practice - 
Production 430 -480 
Research 400 -475 
Teaching 420 -535 
Technical 

Sales - 
Other = 

Total 410 -510 

ENGINEERING 
AND SCIENCE 
Aministration 4002-480 440 -500 
Construction -475 -475 |420 -500 
Design -450 -475 |440 -480 
Private 

Practice -475 -500 |400°-500 
Production -460 -485 |445 -500 
Research -475 -470 435 -475 
Teaching -500 -495 [420 -540 
Technical 

Sales -450 -465 |450 -470 
Other -485 -450 |400%-460 


Total | -465 -475 {440 -500 


Table 5 


Median Monthly Starting Salaries in Engineering and Science 
by Place of Employment, 1962-1964 


Median Predominant Salary 
Replies Salary Range 


Place of | 
Employment 1962] 1963 196211963 1962 1963 1964 
No $ $ $ $ $ $ 


ENGINEERING 

Atlantic 150} 400 -500° 435 -545 

Quebec L 415 -500 | 425 440 -500 

Ontario 415 -450 440 -475 

Western 415 -460 440 -500 
Total 415 -460 440 -490 

SCIENCE 

Atlantic 4002-430 |4004-450 | 4008-450 

Quebec 400 -500 |400 -500"] 440 -535 

Ontario 400 -480 |415 -485 |400 -500 

Western 400 -500 |410 -485 |410 -495 
Total 400 -490 1400 -500 |410 -510 

ENGINEERING 

AND SCIENCE 

Atlantic 420 -545 

Quebec 440 -500 

Ontario 440 -480 

Western 440 -500 
Total 1,170}1,002|1,195 440 -500 


Table 6 


Median Monthly Starting Salaries in Engineering and Science 
Compared to Selected Technical Fields, 1962-1964 


Median Predominant Salary 
Replies Salary Range 


Field 1962! 1963] 1964]1962 1963] 1964| 1962 1963 1964 
No. 


$ 

Engineering 415 =460 | 425 -475 | 440-490 
Science 400 -490 | 400 -500 | 410-510 

Total 415 -465 | 425 -475 | 440-500 
Agriculture 4002-445 | 4002-450 | 400-480 
Architecture 400 -440 | 400 -480 | 400-580 
Forestry 4008-425 | 4002-500] 400-475 
Veterinary 
Medicine 400 -500]500 -600°}500-600 


GRAND TOTAL 1,325]1,157]1,384 400 -465 |410 -480 | 425-500 
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